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1 Introduction
SA2 has almost (98%) completed the stage-2 specification on Cellular IoT support and evolution for the 5G System (5G_CIoT) [1].
At RAN#82, revisions of the NB-IoT and eMTC Rel-16 WID were agreed to introduce support of Cellular IoT functionalities for 5GS capable devices that support WB-EUTRA (eMTC) or NB-IoT [2], [3].

SA2 has in [4] discussed and agreed to add a feature “Selection, steering and redirection between EPS and 5GS” in TS 23.501 clause 5.31.3 [7]
	5.31.3
Selection, steering and redirection between EPS and 5GS

The UE selects the core network type (EPC or 5GC) based on the broadcast indications for both EPC and 5GC, and the UE's EPC and 5GC Preferred Network Behaviour. For a network that supports NB-IoT, it shall broadcast an indication of whether N3 data transfer is supported or not in system information.

When the UE performs the registration procedure it includes its Preferred Network Behaviour (for 5G and EPC) in the Registration Request message and the AMF replies with the 5G Supported Network Behaviour in the Registration Accept message.

In the networks that support CIoT features in both EPC and 5GC, the operator may steer the UEs from a specific CN type due to operator policy, e.g., due to roaming agreements, Preferred and Supported Network Behaviour, load redistribution, etc. Operator policies in EPC and 5GC are assumed to avoid steering UEs back and forth between EPC and 5GC.
To redirect a UE from 5GC to EPC, when the UE requests Registration, the AMF sends a Registration Reject with an EMM cause value indicating the UE should not use 5GC. The UE disables N1 mode and re-enables S1 mode, if it was disabled. The UE then performs either an Attach or TAU with EPC as described in clause 5.17.2.

To redirect a UE from EPC to 5GC, when the UE requests an Attach or TAU procedure, the MME sends a reject message with an EMM cause indicating the UE should not use EPC. The UE disables S1 mode and re-enables N1 mode, if it was disabled. The UE then performs a Registration with 5GC as described in clause 5.17.2.

When determining whether to redirect the UE the AMF/MME takes into account the UE support of S1/N1 mode (respectively) and the UEs (5G) Preferred Network Behaviour and the (5G) Supported Network Behaviour of the network the UE is being redirected towards.

If after redirection the UE cannot find a cell supporting connectivity, the UE may re-enable the disabled N1/S1 mode and then perform Registration, Attach or TAU.




In this document we try to analyse aspects of CN type indication supporting CN selection and Steering to be used for load control but also UE power consumption especially important for constrained devices.
2 Discussion
At RAN2#105 bis, information for CN type selection has been added to SIB1: [8]
For NB-IoT: SIB1-NB extended to include 5GC PLMN list, per PLMN indication of Cell Reserved for Operator Use, common 5GC Tracking Area Code and 5GC Cell Identity across all PLMNs, common Cell Barring for 5GC connectivity across all PLMNs
Observation 1: In order for a UE to detect which CN type is connected to the eNB and ng-enB the UE needs to decode SIB1.

If the UE has been redirected to a specific CN type according to operator policies, the UE shall only select cells connected to this CN-type. This to avoid steering the UE back and forth or reject the UE trying to use the non-preferred CN type.

But no discussion or proposals have been addressing unnecessary UE cell reselection and power save.
2.1 CN type indication for neighbor cell
In order to save power for the UE by reducing the efforts during the cell reselecting procedure, the information about what CN type(s) the cell is supporting should be provided already in neighbor cell information, and therefore broadcasted in SIB4 and SIB 5 that is used for Intra and Inter frequency cell reselection.
Observation 2: If the CN-type is included in the SIB4/5 then the UE can directly understand which neighboring cells that are connected to which CN-type. This would avoid the UE effort of performing cell measurements and decoding of SIB1 for cells connected to the “wrong” CN-type.
In SIB 4 and SIB 5, we propose to update the IntraFreqNeighCellInfo and InterFreqNeighCellInfo by adding CN type.
Example:

IntraFreqNeighCellInfo ::=

SEQUENCE {


physCellId







PhysCellId,


q-OffsetCell






Q-OffsetRange,


CN-type...
From a UE power saving perspective, not only does it consume unnecessary power to select a cell connected to the wrong CN-type, it would also mean that the UE have to re-register to the other Core Network. This increases signalling load and extra power to support this signalling. 
Proposal: Update the IntraFreqNeighCellInfo and InterFreqNeighCellInfo by adding CN type in SIB4&5.
3 Conclusion
In this document, we are proposing to introduce means to not only indicate support for CN type in SIB1 and SIB 2, but also in SIB4 and SIB 5 to avoid letting the UE reselect to a cell that does not support the preferred CN type.
We made the following observations and proposal:

Observation 1: In order for a UE to detect which CN type is connected to the eNB and ng-enB the UE needs to decode SIB1.

Observation 2: If the CN-type is included in the SIB4/5 then the UE can directly understand which neighboring cells that are connected to which CN-type. This would avoid the UE effort of performing cell measurements and decoding of SIB1 for cells connected to the “wrong” CN-type.

Proposal: Update the IntraFreqNeighCellInfo and InterFreqNeighCellInfo by adding CN type in SIB4&5.
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